Abstract. Base cavity plays a key role in reducing the aerodynamic drag of the projectile. In the paper, two kinds of base cavity shape for projectile are simulated by using axisymmetric Navier-Stokes equations. Under the supersonic flow condition, the distribution of the flow field parameters and the aerodynamic drag of the projectile were obtained. The numerical result shows that, in the paper, the shape of base cavity has little effect on the flow field of the projectile. But compare with the column cavity, the truncated-cone cavity shape reduces the aerodynamic drag of the projectile.
Introduction
The base drag make up 30~40% of the total aerodynamic drag [1] for a common rotary projectile. Weakening the base drag is an effective way to reduce the aerodynamic drag of the projectile and increase the fire range of the artillery. Many investigations have been done in this field [2] [3] [4] [5] [6] [7] [8] [9] . Base bleed, boattail and base cavity are all proved to be effective. Under the same flow condition, the range of fire for projectile with base cavity is further than the projectile without base cavity 3~5% [10] .
In this paper, two kinds of base cavity shape for projectile with boattail is investigated with numerical method. By the comparison between simulation results, flow fields and aerodynamic drag, the effect of the base cavity shape was discussed.
Shape of Base Cavity
In Fig.1 ,the schematic map of the projectile with different shape base cavity is shown. The difference between two cavity shape is that cavity of shape "A" is truncated-cone and shape "B" is a column one. 
Numerical Method
Governing Equations The axisymmetric Navier-Stokes equation is given by [11] (1)
where U is the conservation variable, F, G and H are the inviscid terms, F v , G v and H v are the viscous terms. The k-ε turbulence model [12] is used in the simulation. The convective terms are approximated by the Van Leer [13] splitting method and the central difference method is used for the viscous terms. For the time integration, the LU-SSOR scheme is used. Fig. 2 , the body-fitted grid (Shape "A") which is used in the simulation is given. Figure 2 . Grid of the simulation model (Shape "A")
Grid and Boundary Condition As shown in
The flow conditions are given in Table 1 . The wall boundary condition is assumed to be no-slip and adiabatic. Temperature (T ∞ ) K 300
Results and discussion
Flow field The distribution of flow field parameters is shown in Fig. 3-Fig. 6 . As shown, a classical circumferential motion is formed around the projectile. A detached bow shock wave locates in front of projectiles and expansion wave form along the boattail (Fig. 3) . The distribution of temperature is shown in Fig. 4 , a local high temperature region was formed inside the cavity. The distribution of pressure is given in Fig. 5 . In Fig. 6 , a locally enlarged Ma and streamline image of the base cavity region is given. As shown, a large circumfluence is formed inside the cavity. 
where F d is the aerodynamic resistance, ρ ∞ is the density of the free stream, u ∞ is the velocity of the free stream, S ref is the reference area which is the cross section of the projectile. The drag coefficient (C d ) of two projectiles is given in Table 2 . As shown, the projectile with the truncated-cone cavity (shape "A") gets the smaller drag coefficient. As shown in Fig. 7 , the trends of the distributions of pressure along the base wall of the two projectiles are consistent. From the center of the base wall to its edge, there is a sharp drop after a slight rise, and then raise sharp again. The difference is that the base wall of shape "A" is larger than shape "B" (Fig. 7, the region 2) , so, the base pressure of projectile with base cavity "A" is bigger than projectile with base cavity "B", and then, the shape "A" has smaller drag coefficient. 
Conclusion
Projectile with the different shape base cavity was investigated numerically in the paper. Compared with there flow field parameters distribution and the aerodynamic drag coefficient, the influence of the base cavity shape on the projectile was discussed. In the paper, the two kinds of base cavity shape has little effect on the trends of the pressure distributions along the base wall, but the truncated-cone shape base cavity causes to a larger base wall, this is benefit to increase the base pressure of the projectile and leads to a smaller aerodynamic drag.
